F been very successfully used for preservation of fungi (3, 16), bacteria (4, 13), bacteriophages (1) and viruses (2, 7 ) , some of which were preserved several years with little or no loss in viability. Recently, these techniques have shown great promise as methods of pollen preservation although pollen from only a relatively few species has been studied. No attempt to preserve pea (Pisum sativum L.) pollen by either method has been reported. This study was undertaken to evaluate these techniques as methods of pea pollen preservation.
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LITERATURE REVIEW Attempts to freeze-dry pollen were first reported in 1955. Visser (20) successfully preserved pear and apple pollen by freeze-drying, while Pfeiffer (14) in the same year had only moderate success with Lilium pollen. Hesseltine and Snyder (6) were unsuccessful in preserving pine pollen by freeze-drying. King (12) found that freeze-dried pine (Pinus tueda L.) and onion (ALLzkv Gepa L.) pollen remained viable after 379 and 191 days, respectively, at room temperature; but the respective controls were nonviable after 31 and 5 days.
Vacuum-drying of unfrozen pollen, called "auto-freezing" by King (12), has been effectively used to preserve pollen of several species (5, 9, 11, 12) . ' Drying nonfrozen material under vacuum by evaporation. been reported, although King ( 1 2 ) indicated that prefrozen pollen had no advantage.
Pollens of different species vary in their ability to withstand exposures to freeze-drying or vacuum-drying. Some require less than an hour, others up to 3 hours, and sweet potato (Zpomoeu batutas L.) pollen required up to 30 hours of drying for best preservation (12) .
Storage environment has long been known to critically influence the longevity of pollen. Visser (20) found reduced air pressure was superior to normal air pressure in preservation of pear and apple pollen, while King (12) found a nitrogen environment was generally better than vacuum.
Many studies have shown that longevity of pollen increased with a decrease in storage temperature. If humidity was controlled and low storage temperatures provided, pollen longevity could be markedly extended (8, 20) .
Pea pollen normally loses its fertilizing ability after 6
to 7 days in storage at room temperature if humidity is not controlled. Sasaki (15) found that pea pollen could be kept viable for 30 days if low humidities were provided. Warnock and Hagedorn (21) successfully preserved pea pollen for 15 months when stored at -5 O C. under a relative humidity of 35 to 40Yo. Untreated pollen, regardless of humidity, was more seriously affected by storage temperature, especially room temperature than freeze-dried or vacuum-dried pollen (1 2, 14, 20) .
MATERIALS A N D METHODS
Field, greenhouse, and laboratory work for this investigation were conducted at the Wisconsin Agricultural Experiment Station at Madison during 1961 and 1962.
Flower collection-Flowers for pollen collection and subsequent drying were obtained from commercial fields of the Oconomowoc Canning Company. Pollen collections for viability tests were made from special plantings in the pea breeding nursery. In each year, the same seed lot of Alaska peas was used for the commercial and
